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This presentation on Nitrates and Nitrites is designed for public and private health care providers and students in the health
professions. Up to 20% or private wells in the lower Yakima Valley have elevated levels of nitrates and nitrites. Therefore, the
information is important when educating the public and when delivering health care to this population.
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No off label, experimental or investigational use of
~ medications are discussed during this presentation

_ Friends of Toppenish Creek has no interests of
~ commerecial services, products or support that requires
_ disclosure
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Participants will described the etiologies for

~ methemoglobinemia in humans

~ « Participants will list the causes for elevated levels of

~ nitrates and nitrites in water supplies

~ + Participants will describe the risk factors for

~ methemoglobinemia

~ « Participants will be able to administer appropriate
treatments for contaminated water and for
methemoglobinemia
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Ratisved o

This is a picture of a famous family, the Fugates, whose skin appears blue due to inherited methemoglobinemia. The family and
relatives lived in Appalachia during the 1800’s. Some members were carriers for a recessive gene that prevents production of
an enzyme, cytochrome b5 reductase, needed to break down methemoglobin. Excessive levels of methemoglobin turn the
blood chocolate brown and the skin bluish in color. Intermarriage among clans in the Kentucky hills resulted in children with
the condition. Although stories abounded for many years about the mysterious blue people, the family resisted interviews and
rarely sought medical care. It is reported that blue members of the family and relatives lived into their 80’s and 90's. Many only
turned blue when stressed. In 1982 a blue baby, Benjy was born and rushed to a hospital where physicians determined the
cause and resurrected the legend. The child’s skin turned pink with administration of methylene blue, a compound that
functions like the missing enzyme. Sadly, the unwanted fame drove the family away from the Kentucky hills and the demeaning
attention. This picture was obtained from a public post by a descendent. Methemoglobinemia is an extreme symptom that may
also result from nitrate contamination of drinking water. It is termed blue baby syndrome in the media.

sources:

Secret History X (nd) The Martin Fugate Family. Retrieved from
http://www.secrethistoryx.com/tag/methemoglobinemia/

Word Press (nd) Kentucky Blue People. Retrieved from
http://kentuckybluepeople.wordpress.com/the-fugate-family-paige-disponette/
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Descrip

Hemoglobin in our Red Blood Cells (RBCs) carries
oxygen from the lungs to the tissues. Iron in the
hemoglobin is normally in a ferrous (Fe 2+) state. If
the iron is oxidized to a ferric (Fe3+) state it can no
longer carry oxygen. Chemicals that can oxidize Fe 2+

to Fe 3+ include:
- Nitrites - Methemoglobinemia
« Carbon Monoxide — Carboxyhemoglobinemia

« Hydrogen Sulfide - Sulfhemoglobinemia
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~ Clinical Appearance - Methemoglobinemia

¢« S/S appear with Methemoglobin blood levels > 10%
¢ Cyanosis — Bluish skin and lips
~ « Shortness of Breath

» Mental Status Changes

« Nausea, Vomiting, Diarrhea

+ Headache, Dizziness

« Severe symptoms occur with levels > 50%

¢« Dysrhythmias, seizures, coma, circulatory collapse
¢ Death with levels > 70%
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« Relates to deficiencies in the enzyme — Nicotinamide
adenine dinucleotide plus hydrogen (NADH) which reduces
methemoglobin back to normal hemoglobin

¢« To a lesser extent deficiencies in the enzyme Nicotinamide
adenine dinucleotide phosphate (NADPH) cause problems

« Metabolic defects such as PKU, G6PD that impair synthesis
and utilization of NADH & NADPH predispose individuals
to methemoglobinemia

¢ In Yakima County, with around 4,000 births per year, there
are 2 {o 8 cases of congenital disorders of metabolism such
as PRU, adrenal or thyroid problems every year

In G6PD there is a deficiency of NADPH. In PKU there is a deficiency of NADH. Yakima County is intensely agricultural and we
have risk factors from pesticides, insecticides and herbicides as well as nitrates in the water. Most of the metabolic defects that
occurred here in recent years involved the thyroid and adrenal glands.
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¢« Occurs when the body’s mechanisms to convert
methemoglobin back to hemoglobin are
overwhelmed

_ + Oxidizing drugs such as benzocaine, dapsone &
nitrates accelerate the production of methemoglobin

. up to 1,000 times normal

~ + Any condition that converts nitrates (NO3) into
nitrites (NO2) will predispose a person to

~ methemoglobinemia

 « Nitrite converts hemoglobin into methemoglobin
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¢« Increased intake of nitrates and nitrites
a. Vegetables: broccoli, collards, root vegetables
b. Water
¢. Food Preservatives such as sodium nitrite
d. Drugs such as nitrates and topical anesthetics
« Increased conversion of nitrate to nitrite
a. Bacteria in the mouth and stomach
b. Increased pH in stomach favors bacterial growth
¢. Achlorhydrea — Decreased stomach acid
d. Impaired NADH or NADPH
e. Gastric inflammation

Vegetables constitute about 70% of the nitrate in the human diet. The mean intake of nitrate - n in the U.S. is about 40 to 100
mg per day. In Europe this number is higher, 50 to 140 especially in Eastern Europe where people eat lots of vegetables. Some
vegetarians take in over 300 mg per day with no ill effects, presumable due to the protective effects of vitamins
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They have high levels of fetal hemoglobin which is
more easily oxidized to methemoglobin

= Higher intestinal pH enhances conversion of nitrate
to nitrite

'« Their intestinal flora is more likely to change nitrates
- to nitrites
~ « NADH is only half as active in young infants
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.+ The RfD for Nitrate — N is 1.6 mg/kg/day.

_ « Please note that Nitrate — N includes only the
nitrogen in the nitrate (NO3) molecule.,

An Oral Reference Dose (RfD)is defined as “an
estimate, with uncertainty spanning perhaps an
order of magnitude, of a daily oral exposure to the
human population (including sensitive subgroups)
that is likely to be without an appreciable risk of
deleterious effects during a lifetime.”
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Role of N

¢« A normal adult weighing 100 kg (220 pounds) has an
. RID of 160 mg Nitrate - Nitrogen

¢« He/she may consume 3,000 ml of water per day.

« If the water contains 5 mg/L of Nitrate - N then
 he/she takes in 15 mg of Nitrate — Nitrogen

« If the water contains 10 mg/L then he/she takes in
30 mg of Nitrate — Nitrogen

« If the water contains 50 mg/L then he/she takes in
150 mg of Nitrate - Nitrogen

In the U.S. normal intake for adults is 40 to 100 mg per day. In Europe the normal intake is 50 to 140 mg/day
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itrate in W

Role of N

Nitrate - Nitrogen

« He/she may consume 800 ml of formula per day.
~ » If the water used for reconstituting formula contains

5 mg/L of Nitrate - N then baby takes in 4 mg of
Nitrate — Nitrogen

If the water contains 10 mg/L then baby takes in 8

mg of Nitrate — Nitrogen

- Ifthe water contains 50 mg/L then baby takes in 40
mg of Nitrate - Nitrogen
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A Case

“A two month old female infant is brought to your
clinic in a rural area for a routine well baby
checkup. According to the child's chart, she was
delivered two weeks early because of maternal
toxemia. There was no neonatal distress; her birth

welght was 7 pounds and 2 ounces”

Aveney for Tonie Substaness and Dicease Beoialey (o0t Chase Siifies 10 Bviiisaminonio! Mediring
WNaered Nitriie Tordoity, Deparivaent of Health & Haman Services. Alaitn (04 Bedvioved from

Bl sl e dae e B ddles i e

This Case Study is adapted from a self study module provided by the Agency for Toxic Substances and Disease Registry. I have
taken the liberty of cutting and pasting portions of the program here for our use. Continuing education credits from self study

were available until 2010.

The module can be accessed at http://www.atsdr.cdc.gov/csem/nitrate/docs/nitrate_nitrite.pdf

ED_0023691_00423309-00015



A Case St

“Today the mother states that she has noticed an
intermittent bluish discoloration of the baby’s lips, tip of
the nose, and ears. Physical examination of the infant is
negative for cardiac murmurs and abnormalities on lung
auscultation. You notice a below average weight gain.
Feedings consist of 4 ounces (120 ml) of diluted formula
every two hours.

« The infant has oceasional loose stools. You instruct the
parents to increase caloric feedings, which include vitamin
and mineral supplements. You tell the parents to call
immediately if any further episodes of the bluish coloration
oceur.”
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¢+ “Approximately three weeks later, the baby’s frantic
. parents call your office; the infant is erving
incessantly and has vomiting and profuse diarrhea.

« When the baby is brought to your clinic a few
 minutes later, she is afebrile but has tachypnea,

~ central cyanosis, and drowsiness.
« Vital Signs are:
. BP-78/30 (mid normal is 80/46)
» Heart rate — 140 beats per minute
- Respirations — 40 breaths per minute”
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« “An ambulance is summoned. 100% oxygen is
administered by face mask. No improvement in the
cyanosis is noted on her arrival at the hospital
emergency room,

« The examining emergency physician now notes a
I1/VI systolic murmur and central cyanosis, which
has not improved despite administration of 100%
oxygen for nearly one hour. No evidence of cardiac
failure, atelectasis, pneumonia, or pneumothorax,

¢« Therapy with methylene blue is started, which
results in dramatic resolution of the cvanosis.

Methylene blue increases the NADPH route of conversion of methemoglobin to hemoglobin.
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1. What is the most likely cause of this infant's cyanosis?

2. What laboratory tests would help confirm the diagnosis?

3. What steps can you take to prevent a recurrence?

4. What questions will vou ask the parents?

5. If well water used to dilute formula is implicated in the
cvanosis, what are some possible causes of nitrate
contamination?

6. What recommendations can you make to the family?

7. What factors make infants younger than 4 months of age
more susceptible to developing methemoglobinemia?
8. Why might some patients with methemoglobinemia not

Methylene blue increases the NADPH route of conversion of methemoglobin to hemoglobin. There is a deficiency of NADPH in
patients with G6PD deficiency so methylene blue is a relative contraindication. These patients may respond to hyperbaric
oxygen. Exchange transfusions are appropriate in life threatening cases. Other possible treatments include hydration and
administration of sodium bicarbonate in the child who has diarrhea, is dehydrated and acidotic. In cases of chronic toxicity
administration of ascorbic acid and vitamin may be effective.
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- These are inorganic ions that are part of the nitrogen
 cycle. They are found in nature
~ « Microbial action in soil or water decomposes wastes

containing organic nitrogen into ammonia, which is
then oxidized to nitrite and then nitrate.

. Sources include rodenticides, fertilizers, human and

 animal wastes

 + Nitrate readily passes from the soil into the
groundwater
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Plants

Decomposers
fatenhic ami arasilic

Courtesy of the EPA
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Nitrates in G

¢« Too much of a good thing
« Shallow, rural domestic wells are those most likely to
 be contaminated with nitrates

« The EPA estimates that 2.4% of private wells
~ nationally exceed the nitrate standard
« In the most recent Lower Yakima Valley study

between 12% and 20% of private wells exceeded the
nitrate standard

« The standard is 10 mg/L Nitrate — N (10 ppm) or
1 mg/L nitrite — N (1 ppm)
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Conversion Factors

¢« 1mg/l as Nitrite = 0.304 mg/] as Nitrite-Nitrogen
« MCL for Nitrate — N = 10 mg/L (or 10 ppm)

« MCL for Nitrite — N = 1 mg/L (or 1 ppm)

« MCL for Nitrate = 44 mg/L

¢« MCL for Nitrite = 3.3 mg/L
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¢ Infants younger than 6 m{mtm and especially
 younger than 4 months who are given formula
diluted with water from private wells

¢ People with G6PD Deficiency
« People with impaired GI tracts
« People who are immunocompromised

« Women who are pregnant, especially after the 30t
 week — Increased risk for spontaneous abortion, pre-
term delivery, & pre-eclampsia

« Neonates are at risk for intrauterine growth delay,
cardiac defects. CNS defects & SIDS
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« Methemoglobin (MHg) is generally expressed as a
~ percent of total hemoglobin

~ © A patient with a MHg level of 20% and total
 hemoglobin of 15 g/dL still has 12 g/dL of

functioning hemoglobin

¢ A patient with a MHg level of 20% and a total
~ hemoglobin level of 8 g/dL has only 6.4 g/dL of
functioning hemoglobin
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Cancer

+ Nitroso amines are known to cause cancer in most
animals

« Nitrates and nitrites can react with amino acids Lo
form nitroso amines

« Studies have linked nitrates to non-Hodgkin’s
lymphoma and cancers of the esophagus, bladder
and prostate

¢« Ascorbic acid inhibits the formation of nitroso
amines — vegetables have this protective factor

In this country manufacturers of cured meats are required to add ascorbic acid to their products because they contain both
amines and sodium nitrite. Pregnant women are told not to eat hot dogs due to a risk of some cancers in the neonate. Many of
the studies on nitrates and cancer are equivocal. There is a lot of research to be done.
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¢ The first reported case in an infant due to ingestion
of nitrate in water occurred in 1945

« In the following 25 years, about 2,000 cases were
reported worldwide; about 10% resulted in death
¢« Sporadic cases and occasional fatalities continue

Between 1988 and 1994, 10 Washington children
were hospitalized with methemoglobinemia

« In the 1990’s, during a five year period, physicians in
six south central WA counties recalled 7 cases

¢« Methemoglobinemia is not reportable in our state

There are startling cases of acute poisoning due to ingestion of cleaning solvents. This has occurred in humans and in animals.
In nursing school I first learned about this in the case of “Twelve Blue Men” in which these homeless men became sick after
drinking water contaminated with boiler fluid. During the 1990’s there was an incident in the southwest in which a herd of wild
horses died after drinking water that had been polluted when workers let waste from cleaning aircraft pollute the surface water
near a remote airfield. Outbreaks in animals are well known. This summer midwestern cattlemen began testing the corn they
fed their animals because drought conditions caused nitrate levels to increase in the dehydrated stalks. Human cases of
Methoglobinemia are probably under reported
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¢« Conducted from 2002 to 2007 at the request of the
Columbia Basin Ground Water Management Area

« Joint effort by the EPA and WA DOH

¢« Objectives:

» To estimate the intake of methemoglobin inducers

» To estimate the effect of potential endogenous
production of nitrite

» To examine mother’s knowledge and attitudes
regarding risks

Natonal Center oy Environuneniol Restarch vano, Fingl Report: Blose Bexponsnof Miteate and Diher Metlusanaionin
Imim ors o Mtt‘hcmag}mh}n I mds of }rxfmis WA %i e U{ Bartmend of Health o jmpm W Rg mg mﬁ imm
Hlinirsina i s o S b Sindonntnines solidiaheiaiiv bl s

There are scientists who guestion the current MCL for nitrates in drinking water and believe that endogenous production of
nitrates/nitrites due to bacterial infection and diarrhea may be a more important factor. In 2004 this question arose at an
international symposium on drinking water and health. Experts proposed a need for further research. Jim VanDerslice from the
WA DOH participated and he conducted this half million dollar study in our state.
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Figure 1, Study area, Washington Siale

This is a map of the study area: Grant, Adams, Benton, Franklin, Yakima, Walla Walla, and Klickitat Counties. This area has
fluctuating elevated levels of nitrate in water primarily due to agricultural activities over the past hundred years

National Center for Environmental Research. 2009. Final Report: Dose-Response of Nitrate and Other Methemoglobin Inducers

on Methemoglobin Levels of Infants. WA State Department of Health. Olympia, WA. Retrieved from
http://cfpub.epa.gov/ncer_abstracts/index.cfm/fuseaction/display.abstractDetail/abstract/5379/report/F
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- Infants 6 months of age or younger whose families
were not served by community water supplies

20,276 births, 1738 met criteria, 558 completed the
study and 166 partially completed

Home visits assessed demographics, health, water,
~ diet and parent’s understanding of risks
- Heel stick blood samples from infants for MHb

Analysis of drinking water for nitrates, copper,
chloride, and bacteria

~ + Multi-variable analyses were carried out using linear
regression
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» English (54.7%) was the most common language

. Spanish (44.5%) was the second most common
language

- 24% of those who spoke English also spoke
Spanish

- 63.5% reported Hispanic ethnicity

. 32% reported White ethnicity

» 2% reported Native American ethnicity

. ’i‘h% Yakama Reservation was not included in the
study

National Center for Environmental Research. 2009. Final Report: Dose-Response of Nitrate and Other Methemoglobin Inducers
on Methemoglobin Levels of Infants. WA State Department of Health. Olympia, WA. Retrieved from
http://cfpub.epa.gov/ncer_abstracts/index.cfm/fuseaction/display.abstractDetail/abstract/5379/report/F
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Current I[lin

CHHECH

« 9.7% had a fever, vomiting or diarrhea up to and
including the day of the interview

« 29% had a “runny nose”

» 12.4% had been “fussy”

« 9.7% had used medications

« 3.2% had used meds with benzocaine

There is a potential for methemoglobinemia due to benzocaine use. Because the percentage was so small the study results
were inconclusive in this area.

National Center for Environmental Research. 2009. Final Report: Dose-Response of Nitrate and Other Methemoglobin Inducers

on Methemoglobin Levels of Infants. WA State Department of Health. Olympia, WA. Retrieved from
http://cfpub.epa.gov/ncer_abstracts/index.cfm/fuseaction/display.abstractDetail/abstract/5379/report/F

ED_0023691_00423309-00032



¢« Assessed kitchen faucets, water pitchers, refrigerator
 taps, filtered faucets, bottled water and large bottled
water

« Tap water samples had the highest level of nitrates
~ + Mean tap water level was 3.5 mg/L of Nitrate — N

« 8.6% of the samples had Nitrate — N levels > 10
. mg/L

¢« The highest tap water level was 35.6 mg/L

VanDerslice found that bottled water often contained nitrates at levels higher than that found in pristine water or > 1 mg/L
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» 38.5% of the tap water samples were positive for
coliform bacteria

« 2.8% were positive for E. Coli

« 32,9 % of filtered water samples were positive for
coliform bacteria

- 2.2 % of filtered water samples were positive for E.
coli

It is interesting to note how little effect filtering has on bacteria. Filtering with charcoal likewise does not remove nitrates.
Reverse osmosis is necessary to accomplish this.

National Center for Environmental Research. 2009. Final Report: Dose-Response of Nitrate and Other Methemoglobin Inducers

on Methemoglobin Levels of Infants. WA State Department of Health. Olympia, WA. Retrieved from
http://cfpub.epa.gov/ncer_abstracts/index.cfm/fuseaction/display.abstractDetail/abstract/5379/report/F
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- 23.9% were exclusively breast fed
¢ 31.6% received only formula

« 69.6% received formula and other
« 58.9% received water

« 18.2% received solid foods

+ 3% received juice

« 2.1% received carrots or squash

0. 4% received p%di&iy‘@
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wtake

¢ 9.6% had intakes > 0.2 mg/kg/day

¢ 4.3% had intakes > 0.5 mg/kg/day (28 infants)

¢ Intake > 0.5 mg/kg/day was the high intake group
¢ 4 infants had intakes greater than the RfD of 1.6
 mg/kg/day

¢« The highest intake was 1.9 mg/kg/day

« Only 3 of the 28 infants in the high intake group
 consumed < 500 ml water per day and all of these
infants were consuming water with > 10 mg/L
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¢« 58.9% of the infants were given water

« Within this group 43.8% of the water samples were
positive for coliform bacteria and 1.8% were positive
for E. coli

¢ 31.8% of mothers in this group reported boiling
water before use

¢ Boiling water increases nitrate levels
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1 Levels

+ Reported for 537 infants

- 63.5% (341) of infants had levels >1%
« 11.7% (63) of infants had levels >2%
« 2.6% (14) of infants had levels >3%

« Seven infants had levels >4%

. One infant had a level >5%

« None showed frank signs or symptoms of blue baby
syndrome which usually begin at levels > 10%

« Methemoglobin levels are known to fluctuate

Methemoglobin levels were obtained from 558 infants. Some parents refused to allow blood draws. In 21 cases the co-oximeter
calibration was outside parameters. The results are reported for 537 infants. Some experts consider any level > 1% to be too
high while others choose > 2%. It is well documented that individual methemoglobin levels vary in a 24 hour period.

National Center for Environmental Research. 2009. Final Report: Dose-Response of Nitrate and Other Methemaoglobin Inducers

on Methemoglobin Levels of Infants. WA State Department of Health. Olympia, WA. Retrieved from
http://cfpub.epa.gov/ncer_abstracts/index.cfm/fuseaction/display.abstractDetail/abstract/5379/report/F
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_ « Those in the high nitrate group were half as likely to

< None of the exclusively breast fed infants were in the

Jactors

60.7% of those with high nitrate intakes also had
total coliform water compared to 22.8% with low
intakes

have diarrhea (3.6% vs. 6.2%)

Those in the high nitrate intake group were more
likely to have their water boiled (46.4% vs. 17.4%)

high intake group

None of the infants fed carrots were sick
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« Four risk factors were associated with MHb levels
. above 3%

¢« High nitrate intake (OR = 5.9, p = 0.003)

« High nitrate intake including carrots (OR=4.1,
. D=0.020)

¢« Consumption of E. coli positive water (n=7)
. (OR=10.0, p=0.014)

« Age < 3 months (OR=3.1, p=0.05)
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: 48.4% felt that their tap water was not safe for the
baby to drink

« 16% felt their tap water was safe only because it

had been boiled

« 33.9% felt that their tap water was not safe for
anyone to drink

+ 5% thought that someone in their home had been
ill because of tap water

. 48.2% reported having their well water tested

This study did not ask whether parents were home owners or renters which may be a factor in having water tested. Yakima
County does not provide well water testing and the $90 cost for both nitrates and bacteria is the responsibility of the well
owner. Economic status was not assessed in the study but we do know that poverty levels are high.

National Center for Environmental Research. 2009. Final Report: Dose-Response of Nitrate and Other Methemaoglobin Inducers

on Methemoglobin Levels of Infants. WA State Department of Health. Olympia, WA. Retrieved from
http://cfpub.epa.gov/ncer_abstracts/index.cfm/fuseaction/display.abstractDetail/abstract/5379/report/F
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This is what the Lower Yakima Valley looks like
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Lower Yakima Valley G

~ » For many years there have been concerns about
water quality in Yakima County

¢« In 2001 — 2002, as part of a law suit settlement a
study in the area showed increased nitrate levels in
the lower valley compared to the upper valley

¢ In 2008 the Yakima Herald Republic ran a series
~ entitled, “Hidden Wells, Dirty Water”
¢« The EPA responded by conducting open meetings

and designating the area an Environmental Justice
Community
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Lower Yakima Valley GWM

~ » The EPA Preliminary Assessment Report estimated

 that over 2,000 people in the lower valley are
exposed to nitrate above the maximum contaminant
level (MCL) through their drinking water

« Population of area is 71,400, 34% of these residents
are on private wells, and about 12% of private wells
exceed the nitrate MCL

~ + A Ground Water Management Area was created in

2012 under authority of WAC 173-100 to address the
problem
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Lo

ver Yakima Valley

Courtesy of the U.S. Bureau of Reclamation
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Lower Yakima Valley ¢

¢« Funded and authorized by the WA State Dept. of
Ecology

+ Administered by Yakima County

« A consortium of stakeholders — Agencies, Local

Government, Community, Agriculture &
Environment with 22 representatives

« The Yakama Nation sends a voting representative to
meetings

« Two years to discuss and organize, followed by
implementation of plan

GWMAs are often long term projects. The Columbia Basin GWMA has been in place for 15 years. There are GWMAs in Oregon
that have functioned for 20 years
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¢« Data and Monitoring

¢« Problem Identification

¢« Measures to Reduce Groundwater Contamination
« Education

¢« Drinking Water Systems

¢« General

Education is a serious problem. Many of the people who live in the area are marginalized. There are those who do not believe
there is a problem. In 2011, Yakima undertake a project to install reverse osmosis devices in 300 homes. Response was poor.
One man stated, "I have been drinking the water for 60 years and I am alright.” Others stated, “It is my landlord’s problem.”
Ultimately only 166 devices were installed and the county had to return $100,000 of funding.
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« Evaluated water for nitrates/nitrites and over 200 known
contaminants:

* Nitrates/Nitrites
* Animal and human hormones
* Major ions, trace elements & trace organics
* Bacteria
¥ Pharmaceuticals

¢« Tested above and below three known sources:
* Dairies and feedlots
* Irrigated agriculture (only down gradient)
* Septies and bio solids
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There are about 70 dairies in this area with an estimated 120,000 dairy cows. This does not count other cattle and calves that
bring the total to about 230,000 in a 340 square mile area. This equates to a density of 676 cows per square mile. The density of
dairy cows is 353 per square mile. The human population is 210 people per square mile. Grown cows produce 20 times more

feces than humans and modern dairy operations collect this product in huge unlined and uncovered lagoons. Find available
land for application is a challenge.
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« Well water testing was performed for 29 wells — 26
residential wells and 3 dairy supply wells

« Many of the chemical and microbial contaminants
evaluated were not found

¢« For example — the only pesticides detected in
significant amounts were Atrazine and Bentazone

« There were no detections of fecal coliform in the
residential wells

« DEHP was detected in four residential drinking
water wells and DEET was detected in one

Atrazine and bentazone remain in the groundwater for long periods of time. They have serious effects and application is how
closely monitored. Levels were well below safety limits.

Interestingly DEHP (also called phthalates) was found in significant concentrations in wells upstream from dairies
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ceuticals

 + Sulfamethazine (used for cattle, poultry, and swine)
was detected in two residential water wells

~ « Sulfamethoxazole (used for people) was detected in
one residential drinking water well

Tetracycline (used for people, cattle, and several
other animals) detected in six residential wells,

~ « There were 10 additional veterinary pharmaceuticals
detected in residential water wells, primarily

*Monensin was detected 1n nine residential wells

* Virginiamycin detected in four residential wells
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¢« Of the 20 hormones analyzed, 14 were detected in at
least one waste water treatment plant (WWTP)
influent sample

¢« Of those 14 hormones, seven were detected in
residential water wells

« Testosterone and androsterone were the most
frequently detected hormones

« Testosterone was detected in nine wells
« Androsterone was detected 1in four wells.

¢+ Found in wells downgradient from dairies

Given both testosterone and androsterone are natural sex hormones it is possible they came from septic systems in proximity
to the residential water wells, but these compounds were also detected in wells downgradient of the dairies.
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Nitrates

downgrade from dairies

¢+ Wells upgrade from dairies had concentrations of
 Nitrate-N that were < 1 mg/L

« Downgrade levels ranged from 12.8 to 51.9 mg/L

~ + Wells downgrade from irrigated fields had levels that
 ranged from 13.8 to 71.9 mg/L of Nitrate-N

« Wells downgrade from septic systems ranged from 15
. to38.2mg/L

~ « Isotopic analyses show nitrates from animal sources
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Mission

 “The primary long-term goal of the GWMA is to

- reduce concentrations of nitrate in groundwater to

~ below Washington State drinking water standards.

~ Reductions in nitrogen loading will be demonstrated

~ within 5 years. Progress towards identifying and

- reducing the sources of groundwater contamination

~ will be evaluated by 2013 and shared with the public.”
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. Please contact iean.mendoza@wildblue.net

¢ Please visit hitp://www.yakimacounty.us/gwma
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